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(54) DRYING APPARATUS FOR SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a drying 
apparatus for shortening a drying time of a wafer while 
the wafer is rotated in a supported state by fitting a 
substrate supporting member to an outer circumferential 
part of the substrate. 

SOLUTION: An atmosphere shielding plate 12 has four 
nozzles 28 at a position in accordance with a chuck pin 
8, and an outlet opening 28a of each nozzle 28 is put 
opposite to the shuck pin 8. Each nozzle 28 is 
connected to a temperature control N2 gas feeding part 
34 with a pipe 30 through a valve 32. When the valve 32 
is opened by a command from a control part 22, high- 
temperature nitrogen gas (high-temperature N2 gas) is 
fed to each nozzle 28 and spouted from the outlet 
opening 28a to the chuck pin 8. In this way the high- 
temperature nitrogen gas is spouted to the chuck pin 8 
to promote a drying treatment step at a fitting part 36 
between the chuck pin 8 and a substrate (S). 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A substrate dryer which makes it rotate where a periphery edge of a substrate is 
supported, and dries this substrate, comprising: 

A substrate support member which supports a substrate in contact with a periphery edge of a 

substrate. 

A differential heating means to give heat selectively to a contact part which said substrate 
support member and said substrate contact, and to promote a drying process in said contact 
part. 

[Claim 2]The substrate dryer according to claim 1 provided with a temperature control gas 
supply mechanism which supplies high temperature gas in which temperature control of said 
differential heating means was carried out to a temperature higher than substrate temperature at 

least to said contact part. 

[Claim 3]The substrate dryer comprising according to claim 1: 

A source of thermogeneration by which said differential heating means has been arranged near 
said contact part. 

A source actuator of thermogeneration which drives said source of thermogeneration. 

[Claim 4]The substrate dryer according to any one of claims 1 to 3 further provided with an 
atmosphere formation part which supplies an atmosphere formation gas between an atmosphere 
cutoff plate with which only prescribed distance separated and the placed opposite was carried 
out from the 1 principal surface of a substrate supported by said substrate support member, and 
said atmosphere cutoff plate and said substrate. 
[Claim 5]A substrate dryer comprising: 

A nozzle with which said temperature control gas supply mechanism was attached to said 
atmosphere cutoff plate. 

A temperature control gas supply part which gives high temperature gas to said nozzle and 
carries out the regurgitation of the high temperature gas towards said contact part from a 
delivery of said nozzle. 

[Claim 6]The substrate dryer according to claim 4 attached to said atmosphere cutoff plate after 
said source of thermogeneration had countered with said substrate support member. 
[Claim 7]The substrate dryer according to claim 6 which said atmosphere cutoff plate rotates 
synchronizing with rotating operation of said substrate with the state maintained where said 
source of thermogeneration counters with said substrate support member. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]The semiconductor wafer, the glass substrate for photo masks in which 
washing processing of this invention was carried out, It is a substrate dryer for drying various 
bases (only henceforth a "substrate"), such as a glass substrate for liquid crystal display, a glass 
substrate for a plasma display, and a substrate for optical discs, and is related with the substrate 
dryer which makes it rotate where especially the periphery edge of a substrate is supported, and 
dries this substrate. 
[0002] 

[Description of the Prior Art]There is a method of removing the penetrant remover which 
adhered to the substrate by rotating a substrate as a method of conventionally drying the 
substrate by which washing processing was carried out with penetrant removers, such as pure 
water. Drawing 5 is a schematic diagram showing the conventional substrate dryer using this 
drying method. 

[0003]As shown in the figure, in this substrate dryer, the axis of rotation 101 is prolonged in the 
perpendicular direction, and the spin base 102 has adhered to the tip part of this axis of rotation 
101 with it. The chuck pin 104 is set up by the upper surface 103 of this spin base 102 towards 
the upper part at two or more places, for example, four places. The shape in which the periphery 
edge of the substrate S and contact are possible is made to the upper bed part of each chuck 
pin 104, and the substrate S can mostly be supported by a horizontal position according to 
making the substrate S contact the upper bed part of each chuck pin 1 04. In this way, if the 
motor (graphic display abbreviation) connected with the lower part end of the axis of rotation 
101 is operated where contact support of the periphery edge of the substrate S is carried out 
with the chuck pin 1 04, the spin base 1 02 will rotate to the arrow direction R with the substrate 
S at the circumference of the axis of rotation 101. As a result, the penetrant remover adhering 
to the substrate S disperses to the circumference of the substrate S, and the drying process of 
the substrate S is performed. The drop (penetrant remover) which dispersed is caught by the 
cup 105 arranged so that the spin base 102 may be surrounded, and are collected by the 
stripping section which omits a graphic display. 

[0004]As a substrate dryer using the above-mentioned drying method. While countering further 
the device shown in drawing 5 with the substrate S, arranging an atmosphere cutoff plate and 
forming drying process space between an atmosphere cutoff plate and the substrate S in 
addition to this device, there is a device which added the mechanism which supplies atmosphere 
formation gases, such as nitrogen gas and inactive gas, to this drying process space. While 
isolating the atmosphere of cup 105 inside with the atmosphere besides the cup 105 by having 
formed the atmosphere cutoff plate especially in this device, The atmosphere by the side of the 
upper surface of the substrate S could be maintained in the atmosphere of atmosphere 
formation gases, such as nitrogen gas, and the watermark is effectively prevented from being 
generated on the upper surface of the substrate S. 
[0005] 

[Problem(s) to be Solved by the Invention]By the way, each substrate dryer of the two above- 
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mentioned types carries out centrifugal diffusion of tine drop on the substrate S out of a 
substrate by rotating the substrate S, and performs substrate desiccation, a substrate center 
portion is dried first and the dry field spreads on the periphery veranda of the substrate S 
gradually in the initial stage of the drying process. However, when it has entered into the contact 
part 1 06 of the periphery edge of the substrate S, and the chuck pin 1 04 and the whole surface 
of the substrate S dried as mentioned above, some penetrant removers. The penetrant remover 
still remains in the contact part 1 06, and in order to dry this residual penetrant remover and to 
complete the drying process of the whole substrate, it is necessary to make a drying process 
continue further for a while. That is, the drying process in the contact part 106 is carrying out 
rate-limiting [ of the whole substrate drying process ]. Therefore, in order to shorten the tact 
time of the time which a substrate drying process takes, i.e., a substrate dryer, it is necessary to 
aim at shortening of the drying process in the contact part 106. 

[0006]Such a problem is not necessarily a characteristic problem in the substrate support 
gestalt shown in drawing 5 , For example, it is a problem produced also when supporting a 
substrate, as are indicated to JP,9-1 71 984,A, and two or more chuck pins are made to contact 
the periphery edge of a substrate from the periphery side of a substrate and a substrate is put. 
That is, it is a problem common to a substrate dryer at large [ possessing the composition that 
the periphery edge and chuck pin (substrate support member) of a substrate contact, a 
substrate is supported, and a penetrant remover enters into the contact part ]. 
[0007]This invention is made in view of the above problems, and is a thing. 
It is providing the substrate dryer which can shorten the processing time (tact time) required 
when rotating a substrate where a substrate's is supported by making the purpose contact the 
periphery edge of a substrate, and drying this substrate. 

[0008] 

[Means for Solving the Problem]This invention is a substrate dryer which makes it rotate where 
a periphery edge of a substrate is supported, and dries this substrate, and to achieve the above 
objects. It has a differential heating means to give heat selectively to a contact part which a 
substrate support member which supports a substrate in contact with a periphery edge of a 
substrate, said substrate support member, and said substrate contact, and to promote a drying 
process in said contact part (claim 1). 

[0009]This invention notes that rate-limiting [ of the drying process time (tact time) of the whole 
substrate ] is carried out by drying process in a contact part of a substrate support member and 
a substrate. Specifically by this invention, a tact time is shortened by heat being selectively 
given to a contact part which a substrate support member and a substrate contact, and a drying 
process in a contact part being promoted. 

[001 0]A source of thermogeneration which constituted with a temperature control gas supply 
mechanism which supplies high temperature gas by which temperature control was carried out to 
a temperature higher than substrate temperature at least in said differential heating means to 
said contact part, or has been arranged near (claim 2) and said contact part, It can constitute 
from a source actuator of thermogeneration which drives said source of thermogeneration (claim 
3). 

[001 1]An atmosphere cutoff plate by which only prescribed distance separated from the 1 
principal surface of a substrate supported by said substrate support member, and the placed 
opposite was carried out, By what it has further (claim 4), an atmosphere formation part which 
supplies an atmosphere formation gas between said atmosphere cutoff plate and said substrate. 
While space formed with a substrate and an atmosphere cutoff plate is separated from 
atmosphere of the device exterior, atmosphere of an atmosphere formation gas (nitrogen gas and 
inertness are SU etc.) is formed in the space, and generating of a watermark to a substrate face 
can be prevented effectively. 

[0012]When an atmosphere cutoff plate is formed, while attaching a nozzle to this atmosphere 
cutoff plate. Give high temperature gas to this nozzle, from a delivery of the nozzle concerned, 
towards said contact part, as the regurgitation of the high temperature gas is carried out, 
constitute said temperature control gas supply mechanism (differential heating means), or (Claim 
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5), As a source of thermogeneration is attached to said atmosphere cutoff plate in the state 
where it countered with said substrate support member and this source of thermogeneration is 
driven by said source actuator of thermogeneration, said differential heating means can be 
constituted. 

[0013]When said source of thermogeneration is attached to said atmosphere cutoff plate, the 
state where said source of thermogeneration counters with said substrate support member has 
been maintained. When it may be made to rotate said atmosphere cutoff plate synchronizing with 
rotating operation of said substrate (claim 7) and a substrate is rotated in this case for a drying 
process, heat from a source of thermogeneration can always be efficiently given to said 
substrate support member. 
[0014] 

[Embodiment of the Invention] Drawing 1 is a mimetic diagram showing the embodiment of 1 of 
the substrate processing device provided with the substrate dryer concerning this invention. 
Drawing 2 is a fragmentary perspective view of drawing 1 . In this substrate processing device, as 
shown in drawing 1 , while the motor 4 is connected with the lower part end of the axis of 
rotation 2 prolonged in the perpendicular direction, the spin base 6 has adhered to those upper 
ends. As shown in drawing 2 , the four chuck pins 8 are mostly set up at equal intervals by the 
upper surface 6a of this spin base 6 towards the upper part, and can mostly support the 
substrate S by a horizontal position with these four chuck pins 8 on it. That is, the notch is 
formed in the upper bed part of each chuck pin 8 corresponding to the periphery edge of the 
substrate S, and if the substrate S is made to engage with the chuck pin 8 according to this 
notch, the periphery edge of the substrate S will be supported in contact with the chuck pin 8. In 
this embodiment, although the substrate S is supported with the four chuck pins 8, the number 
of the chuck pin 8 is not limited to this, and is arbitrary. The support gestalt of the substrate S 
is not what is limited to this. As two or more chuck pins are made to contact the periphery edge 
of a substrate from the periphery side of a substrate and a substrate is put, it may be made to 
support a substrate as indicated to JP,9-171984,A explained by the paragraph of "Object of the 
Invention." 

[0015]Thus, the penetrant remover which the spin base 6 rotated to the circumference of the 
axis of rotation 2 with the substrate S, and had adhered to the substrate S when the motor 4 
was operated where level support of the substrate S is carried out with the chuck pin 8 which 
functions as a substrate support member carries out centrifugal scattering around the substrate 
S. That the drop (penetrant remover) which dispersed should be caught, like a conventional 
example ( drawing 5 ), the cup 1 0 is arranged so that the spin base 6 may be surrounded. 
[0016]In this embodiment, the atmosphere cutoff plate 12 is arranged so that the upper surface 
of the substrate S currently supported with the chuck pin 8 which is the principal surface on the 
other hand may be countered. That is, this atmosphere cutoff plate 1 2 always has the size about 
a wrap, for example, a size comparable as the spin base 6, is supported by the supporting spindle 
1 4 connected to the upper part, makes the upper surface of the substrate S which rotates as 
mentioned above, and is placed in a fixed position. For this reason, drying process space SP 
surrounded with the substrate S, the cup 10, and the atmosphere cutoff plate 12 is formed, and 
atmosphere separation is carried out. 

[0017]this supporting spindle 14 serves as a hollow pipe, and the tube 16 of double structure is 
inserted in that inside — that tip part — the atmosphere cutoff plate 12 — it exposed to the 
center section mostly and the upper surface center part of the substrate S is overlooked. If the 
another side end of the tube 16a of the inside which constitutes this double structure tube 16 is 
connected with the pure water feed zone 20 via the valve 1 8 and the valve 1 8 is opened based 
on the instructions from the control section 22 which controls the whole device, The pure water 
as a penetrant remover is supplied to the upper surface center part of the substrate S via the 
valve 1 8 and the inner tube 1 6a. If the another side end of the tube 1 6b of the outside which 
constitutes the double structure tube 1 6 is connected with the N2 gas supplying section 26 via 
the valve 24 on the other hand and the valve 24 is opened based on the instructions from the 
control section 22, The nitrogen gas (N2 gas) which functions as an atmosphere formation gas is 
supplied to drying process space SP via the valve 24 and the outer tube 16b, and a nitrogen gas 
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atmosphere is formed. Thus, although the N2 gas supplying section 26 is functioning as an 
atmosphere formation part and forms a nitrogen gas atmosphere by this N2 gas supplying 
section 26 in this embodiment, inertness may use SU as an atmosphere formation gas instead of 
nitrogen gas. 

[0018]The four nozzles 28 are attached to the atmosphere cutoff plate 12, and the chuck pin 8 
and opposite are possible for the delivery 28a of each nozzle 28 to it so that it may be in 
agreement with the arranging position of the chuck pin 8. Each nozzle 28 is connected to the 
temperature control N2 gas supplying section 34 by the piping 30 via the valve 32. If this 
temperature control N2 gas supplying section 34 carries out temperature up of the nitrogen gas 
supplied from the device outside, and obtains elevated-temperature nitrogen gas higher than the 
temperature of the substrate S at least and the valve 32 is opened based on the instructions 
from the control section 22, Elevated-temperature nitrogen gas (elevated-temperature N2 gas) 
is supplied to each nozzle 28 via the valve 32 and the piping 30, and carries out the regurgitation 
towards the chuck pin 8 from the delivery 28a. Therefore, elevated-temperature nitrogen gas 
can be sprayed towards the chuck pin 8 by breathing out elevated-temperature nitrogen gas 
from the delivery 28a of the nozzle 28 in this way, the contact part 36 of the chuck pin 8 and the 
substrate S can be heated selectively, and the drying process of the contact part 36 can be 
promoted. Thus, the temperature control gas supply mechanism (differential heating means) is 
constituted from this embodiment by the nozzle 28 and the temperature control N2 gas 
supplying section 34. At this embodiment, although nitrogen gas is used as high temperature gas, 
it cannot be overemphasized that temperature control air, temperature control inactive gas, etc. 
may be used instead of nitrogen gas. 

[0019]Next, operation of the substrate processing device constituted as mentioned above is 
explained. As opposed to the substrate S from which this substrate processing device received 
processing of predetermined [, such as etching and development, ], with treating solutions, such 
as a drug solution, It is a device which performs washing processing by pure water (penetrant 
remover) first, and performs a drying process after that, and washing processing and a drying 
process are performed in this order based on a program, data, etc. which are memorized by the 
memory (graphic display abbreviation) of the control section 22 as follows. 
[0020]Washing and the substrate S which should be carried out a drying process are carried in 
by the carrier robot (graphic display abbreviation) in a device, and is supported by the chuck pin 
8 with him. At this time, the rotation stops of the motor 4 are carried out, and each valves 1 8, 
24, and 32 have all become a closed state. 

[0021]Next, while only the valve 18 opens and pure water is supplied to the upper surface center 
part of the substrate S via the valve 18 and the inner tube 16a from the pure water feed zone 
20, the motor 4 operates and the substrate S carries out a low speed rotary to the 
circumference of the axis of rotation 2. The pure water supplied to the upper surface of the 
substrate S flows through the substrate upper surface into an outer peripheral direction by this, 
and washing processing to the substrate S is performed. 

[0022]If washing processing is completed, while closing the valve 18 and suspending pure water 
supply, the valve 24 is opened, nitrogen gas is supplied to drying process space SP via the valve 
24 and the outer tube 1 6b, and a nitrogen gas atmosphere is formed, the pure water which raised 
pure water supply interruption and the formation start of a nitrogen gas atmosphere, 
simultaneously the number of rotations of the substrate S, and has adhered to the substrate S is 
shaken ofF according to a centrifugal force. 

[0023]In this way, if the drying process of a substrate face is completed mostly, the elevated- 
temperature nitrogen gas (elevated-temperature N2 gas) by which opened the valve 32 further 
and temperature control was carried out by the temperature control N2 gas supplying section is 
given to each nozzle 28 via the valve 32 and the piping 30, from each delivery 28a, elevated- 
temperature nitrogen gas will be turned to the chuck pin 8, and the regurgitation will be carried 
out. The contact part 36 of the chuck pin 8 and the substrate S is locally heated by this, the 
drying process of the contact part 36 is promoted, and the pure water which entered between 
the chuck pin 8 and the substrate S is removed for a short time. As a result, the drying process 
time (tact time) of the whole substrate can be shortened. 
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[0024]In this way, if the whole drying process is completed, while closing the valves 24 and 32 
and suspending supply of nitrogen gas, after stopping the motor 4 and making the substrate S 
stand it still, the substrate [ finishing / a drying process ] S is taken out by the carrier robot 
towards the following substrate treating process. 

[0025]In the above-mentioned embodiment, after it starts a drying process and the drying 
process of a substrate face advances, breathe out elevated-temperature nitrogen gas from the 
nozzle 28, and are aiming at dry promotion of the contact part 36, but. The supply timings of 
elevated-temperature nitrogen gas are not limited to this, and may start supply of elevated- 
temperature nitrogen gas simultaneously with the start of a drying process. 
[0026]The drying process of a substrate face is completed and it may be made to supply 
elevated-temperature nitrogen gas in the state where stopped the motor 4 and the substrate S 
was made to stand it still. Specifically, elevated-temperature nitrogen gas is supplied as follows. 
[0027]that is. the motor 4 is stopped and it is shown in drawing 1 and drawing 2 at the same time 
it will close the valve 24 and will stop supply of nitrogen gas, if the drying process of a substrate 
face is completed — as — the delivery 28a of the nozzle 28 — a positioning stop is carried out 
so that the chuck pin 8 may be mostly located in a direct lower position. In order to position, 
attach the sensor for positioning, for example, carry out positioning control here based on a 
sensor output, or. By attaching an encoder, a pulse generator, etc. to the axis of rotation 
(graphic display abbreviation) of the motor 4, and carrying out positioning control to it based on 
the output pulse from these, the substrate S and the spin base 6 can be positioned correctly. 
[0028]If positioning is completed, the elevated-temperature nitrogen gas (elevated-temperature 
N2 gas) by which opened the valve 32 and temperature control was carried out by the 
temperature control N2 gas supplying section 34 is given to each nozzle 28 via the valve 32 and 
the piping 30, from each delivery 28a, elevated-temperature nitrogen gas will be turned to the 
chuck pin 8, and the regurgitation will be carried out. The drying process of the contact part 36 
is promoted by this, and the whole drying process time can be shortened by it. 
[0029]In the above-mentioned embodiment, since the nitrogen gas supplied from the N2 gas 
supplying section 26 functions as an atmosphere formation gas, it is arbitrary about the 
temperature of nitrogen gas. but in order to promote a drying process, it is desirable to carry out 
temperature up of the nitrogen gas. Therefore, instead of forming the N2 gas supplying section 
26, it may constitute so that the elevated-temperature nitrogen gas supplied from the 
temperature control N2 gas supplying section 34 may be given to the outer tube 1 6b via the 
valve 24, and an equipment configuration can be simplified by this. 

[0030] Although the nozzle 28 is attached to the atmosphere cutoff plate 12, the attaching 
position of the nozzle 28 is not limited to this, and it may be made to attach it to the cup 10 or 
the spin base 6 in the above-mentioned embodiment, for example so that the delivery 28a of the 
nozzle 28 may face the chuck pin 8. 

[0031] Although the nozzle 28 and the temperature control N2 gas supplying section 34 
constitute a differential heating means to give heat selectively to the contact part 36 which the 
chuck pin (substrate support member) 8 and the substrate S contact, and to promote the drying 
process in the contact part 36 from the above-mentioned embodiment, Sources of 
thermogeneration, such as a heater, are established and it may be made to control the heat 
supply to a contact part by a thermogeneration actuator to explain in full detail by the following 
embodiment. 

[0032] By the way. in the above-mentioned embodiment, since the atmosphere cutoff plate 12 is 
placed in a fixed position, the atmosphere cutoff plate 12 is maintained at the state where it was 
stood still, also during rotation of the substrate S. As a result, by drying process space SP's 
peripheral part, what is called a wind end phenomenon arises, and there is a problem of being 
easy to generate unevenness in a drying process. What is necessary is just to make a uniform 
direction rotate the atmosphere cutoff plate 12 synchronizing with rotation of the substrate S 
and the spin base 6 so that it may explain in full detail to the following embodiment, in order to 
solve this problem. 

[0033] Drawing 3 is a mimetic diagram showing other embodiments of the substrate processing 
device provided with the substrate dryer concerning this invention. Drawing 4 is a fragmentary 
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perspective view of drawing 1 . The point that this substrate processing device is greatly different 
from the device ( drawing 1 ) explained previously. It is the point that the atmosphere cutoff plate 
1 2 is constituted from this embodiment by the uniform direction synchronizing with rotation of 
the substrate S enabling free rotation, and the point that the heater is used as a differential 
heating means, and other composition is almost the same as that of a previous embodiment. 
Therefore, in the following explanation, it explains focusing on a point of difference, identical 
codes are attached about an identical configuration, and the explanation is omitted. 
[0034]The motor 38 in the air adheres to the lower part end of the supporting spindle 14 in this 
substrate processing device. Furthermore the hollow shaft 1 2a of the atmosphere cutoff plate 1 2 
is connected to this motor 38, and it is constituted so that the atmosphere cutoff plate 1 2 may 
rotate to the circumference of virtual axis (two-dot chain line of drawing 3 ) RA prolonged on the 
extension wire of the axis of rotation 2. And the double structure tube 1 6 has penetrated so that 
the hollow sections of the hollow shaft 12a of these supporting spindles 14. the hollow motor 38, 
and the atmosphere cutoff plate 12 may be penetrated. This tube 16 is supported by the bearing 
40 inside hollow shaft 12a as shown in drawing 3 , and the labyrinth 42 is formed in the crevice 
further formed between the atmosphere cutoff plate 12 and the tube 16. 
[0035]The four heaters 44 are attached to the atmosphere cutoff plate 1 2. and the placed 
opposite of each heater 44 is carried out to it with the chuck pin 8 so that it may be in 
agreement with the arranging position of the chuck pin 8. It is electrically connected with the 
heater driving circuit (source actuator of thermogeneration) 46, and each heater 44 can carry 
out now ON/OFF control of the heater 44 based on the instructions from the control section 22. 

[0036]Next, operation of the substrate processing device constituted as mentioned above is 
explained. As opposed to the substrate S which received processing of predetermined [, such as 
etching and development, ], with treating solutions, such as a drug solution, like the previous 
embodiment ( drawing 1 ) as for this substrate processing device, It is a device which performs 
washing processing by pure water (penetrant remover) first, and performs a drying process after 
that, and washing processing and a drying process are performed in this order based on a 
program, data, etc. which are memorized by the memory (graphic display abbreviation) of the 
control section 22 as follows. 

[0037]Washing and the substrate S which should be carried out a drying process are carried in 
by the carrier robot (graphic display abbreviation) in a device, and is supported by the chuck pin 
8 with him. At this time, the rotation stops of the motor 4 are carried out. and each valves 18 
and 24 have all become a closed state. 

[0038]Next, at least one side is rotated among the atmosphere cutoff plate 12 and the spin base 
6, and it positions so that the heater 44 may counter with the chuck pin 8. This positioning can 
be easily performed based on the output pulse from the output from the sensor for positioning, 
the encoder attached to the motors 4 and 38, a pulse generator, etc., as described above. 
[0039]And the synchronous drive of the motors 4 and 38 is carried out, and a uniform direction 
is synchronously made to rotate the atmosphere cutoff plate 1 2 and the substrate S, with this 
physical relationship maintained. Washing processing can be performed almost like a previous 
embodiment, inhibiting the influence of the wind end by this. 

[0040]If washing processing is completed, while closing the valve 18 and suspending pure water 
supply, the valve 24 is opened, nitrogen gas is supplied to drying process space SP via the valve 
24 and the outer tube 1 6b, and a nitrogen gas atmosphere is formed. The pure water which 
raised the number of rotations of the substrate S and the atmosphere cutoff plate 1 2, and has 
adhered to the substrate S simultaneously with pure water supply interruption and the formation 
start of a nitrogen gas atmosphere is shaken off according to a centrifugal force. Since the 
substrate S and the atmosphere cutoff plate 12 synchronize and it rotates to a uniform direction 
also at this time, the influence of the wind end can be suppressed. 

[0041]further — a start, simultaneously the heater 44 of a drying process — an ON state — 
that is, it is made to operate, and heat is turned to the chuck pin 8 and given. Then, the contact 
part 36 of the chuck pin 8 and the substrate S is heated locally, the drying process of the 
contact part 36 is promoted, and the pure water which entered on the occasion of the chuck pin 
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8 and the substrate S is removed for a short time. As a result, the drying process time (tact 
time) of the whole substrate can be shortened. 

[0042]in this way — closing the valve 24 and suspending supply of nitrogen gas, if the whole 
drying process is completed — the heater 44 — an OFF state — that is, while making it stop, 
After stopping the motors 4 and 38 and making the substrate S and the atmosphere cutoff plate 
1 2 stand it still, the substrate [ finishing / a drying process ] S is taken out by the carrier robot 
towards the following substrate treating process. 

[0043]While operating the heater 44 simultaneously with the start of a drying process, are making 
it stop simultaneously with completion of a drying process in the embodiment of drawing 3 , but. 
The operating timing of the heater 44 is arbitrary, for example, in consideration of the heating up 
time of the heater 44, supply electric power to the heater 44 from before the drying process, or. 
The heater 44 may be operated in the middle of a drying process, or the electric supply to the 
heater 44 is stopped before drying process completion, and the remaining heat of the heater 44 
may be made to perform the final drying process to the contact part 36. 
[0044]Although the heater 44 is attached to the atmosphere cutoff plate 12 in the above- 
mentioned embodiment, The attaching position of the heater 44 is not limited to this, it may be 
attached to the cup 10 or the spin base 6, for example so that the heat radiation surface 
(graphic display abbreviation) of the heater 44 may face the chuck pin 8, or it may be made to 
attach the heater 44 to the chuck pin 8 directly. 

[0045]As mentioned above, although it was based on the embodiment and this invention was 
explained, this invention is not limited to the above-mentioned embodiment. For example, it is 
the device which combined the temperature control gas supply mechanism (the nozzle 28 and 
the temperature control N2 gas supplying section 34) in the embodiment of drawing 1 t o the 
atmosphere cutoff plate 12 not rotating. These combination may be replaced although it is the 
device which combined the source of thermogeneration (heater 44), and the source actuator of 
thermogeneration (heater driving circuit 46) to the rotating atmosphere cutoff plate 12 in the 
embodiment of drawing 3 . 

[0046]Although each above-mentioned embodiment applies this invention to the substrate 
processing device which formed the atmosphere cutoff plate 1 2, it cannot be overemphasized 
that this invention is applicable also to the substrate processing device which does not have the 
atmosphere cutoff plate 12. In this case, as described above, for example, the nozzle 28 and the 
heater 44 can be attached to the cup 1 0 or the spin base 6 so that it may counter with the 
chuck pin 8, or the heater 44 can be directly attached to the chuck pin 8. 
[0047]Although this invention is applied to the substrate processing device which combines a 
cleaning function and a drying function in the above-mentioned embodiment, It cannot be 
overemphasized that it is applicable also to the substrate processing device which the applied 
object of this invention is not limited to this, and was provided with the chemical treatment 
function in addition to the cleaning function and the drying function, and the substrate 
processing device (substrate dryer) which performs only a drying process chiefly. 
[0048] 

[Effect of the Invention]As mentioned above, according to this invention, since it constitutes so 
that heat may be selectively given to the contact part which a substrate support member and a 
substrate contact, the drying process in the contact part which carries out rate-limiting [ of the 
processing time (tact time) of the whole drying process ] can be promoted, and a tact time can 
be shortened. 



[Translation done.] 
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